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The present invention concerns glassing designed for 
vehicles such as cars and buses -which has low theraial 
omittance. 

As a rule single sheets of transparent colourless 
or coloured, hardened or laminated plate glass are seed 
as windows in vehicles* In countries whare low winter 
temperatures occur, such windows with single glazing 
have appreciable disadvantages, partly owing to the 
occurrence of radiation draughts and condensation on 
the inside of the windows when driving, together with 
icing of the corresponding outward-facing surfaces when 
the vehicle is parked outdoors* 

The purpose of the invention, the characteristics 
of which are apparent from the following patent claims, 
is to eliminate these disadvantages by making a vehicle 
window which is provided en both of its sides with a 
coating ? transparent for visible radiation, which 
reflects low temperature radiation* Lov/ temperature 



radiation in the present context means radiation with 
a wavelength of approx, 5-35 nm and with a radiation 
maximum at a wavelength of approx. 10 urn. 

A previously known method is to apply films of 
various kinds on glass. Thus, layers of stannic oxide, 
SnOg* have been used on glass in the packaging industry 
in order to reduce the scratchability of the surface of 
the glass * In the plate glass industry use has been 
made of films of stannic oxide which have been doped 
with antimony for the production of electrically 
surface-conductive glass for electrically heated windows* 
Furthermore, layers of indium oxide which have been doped 
with tin haive been applied to glass in order to increase 
the efficiency of certain gas discharge lamps* 

It should be noted that, even though sheets of glas3 
have been provided with layers of a similar type to that 
in the present invention by means of the above-mentioned 
known technique, there are essential differences because, 
in the case of the known technique t the products in 
question are different ones with completely different 
fields of application. Thus, in the case of the known 
technique, the coating has not been on vehicle windows, 
and furthermore the coating has only been applied on one 
side of the glass, not on both sides, as is the case in 
the invention. In view of the fact that the known 
technique does not relate to vehicle windows, the 
above-mentioned problems of radiation draught, formation 
of condensation and icing-up of vehicle windows have 
consequently not been considered, but instead the known 
coatings are highly scratch-resistant or electrically 
conductive coatings, as indicated above. Thus, as 
compared with the known technique, the present invention 
relates to the solving of a different problem in a 
different category of products. In addition there is 
the point that, despite the fact that the problem of 
radiation draught, formation of condensation and icing-up 
of vehicle windows has been known for a very long time, 
no solution to it in accordance with the present invention 
has previously been suggested ♦ 
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In order to facilitate an understanding of the 
present invention, the problem of radiation draught, 
formation of condensation and icing-up of vehicle 
windows, together with the solution to this problem 
arrived at according to the present invention, will 
be discussed in greater detail hereafter. 

The cold surfaces constituted by vehicle 
windows when travelling during the cold period of the 
year entail serious health disadvantages. A human 
being emits heat to the environment partly by 
convection and partly by so-called temperature 
radiation to surrounding surfaces* For a person f s 
well-being, this heat emission must on the one hand 
not be too great as a whole and, on the other hand, 
must not be partially too great. This has led to the 
introduction of the concept of directional operative 
temperature t , which is a joint weighting between 
the air temperature t-^ and the average radiation 
temperature t which a part of the body perceives 
from the surrounding surfaces. T?ov normally reflective 
non-metallic surfaces the following equation applies: 

' t l + ^8 

op 2 

Normally, in the case of dwellings and workplaces c 
this directional operative temperature must not be less 
than +18°C. (State Planning Board: Swedish Building 
Standard) ♦ 

In cars, persons as a rule sit near to a window 
and the average radiation temperature is close to the 
inner surface temperature of the glazing t i « In a ear 
which is travelling, t^ is close tc the temperature of 
the outside air t owing to the extremely high 
convective heat transfer on the outside as a result of 
the airflow. One can therefore write with a good 
degx^ee of approximation: 

t - *1 * *u 
op 2 
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It follows from this that low directional operative 
temperatures are encountered even if the air temperature 
is kept high inside the car. If t^ is +26°C and t is 
-6°C, which is a normally occurring air temperature 
during the winter in large parts of, among other regions, 
Scandinavia, then, in accordance with the above expression , 
the directional operative temperature becomes as low as 
+IO°C. This value is unacceptable from a hygienic point 
of view and is liable f after fairly lengthy exposure, to 
lead to "crick in the neck", facial neuralgias and more or 
less pronounced rheumatological symptoms . 

As is well known, the radiation which is emitted or 
absorbed by a surface follows Stefan Bolt^mazm's law: 

E = £<>T 4 

where E i3 the energy emitted or absorbed $ respectively, 
at the temperature T expressed in degrees Kelvin from a 
surface with the emiseivity £ . Emissivity is a 

dimensionless constant which varies between 0 for a 
perfect reflector and 1 for an ideal black body* The 
expression - also contains cr f which is Stefan Boltzmann T s 
constant." For. an untreated glass surface, within the 
spectral range which applies in the case of low temperature 
radiation, S = 0.94* i.e* the glass surface behaves 
practically like an optically black body. Through 
changing of the cold surface's radiation properties 9 its 
radiation absorption can be reduced and the hygienic 
conditions improved* The expression for the directional 
operative temperature can then be written: 

+ = a k H + a s 

where a* = convective heat transmission 

coefficient in W /°C m 

a a ~ heat transfer coefficient for low 
temperature radiation in \7 /°C m , 



For spaces bounded by surfaces with normally occurring 
reflection properties the following equation applies: 

a s = a k 82 4 W /o c m 2 



If, however , in accordance with the invention , 
the inward-facing 3ide of the glazing i8 coated with 
a layer which ie transparent for visihle radiation 
hut has an emi3sivity of £ £ 0.2 for lov/ temperature 
radiation, the heat transfer coefficient a 0 is changed 
and one can say a a = £ * = 1 W /°C m , which gives: 

t = 0.8 t- ( + 0.2 
op l ^ 

With t x = 26°C and = -6°C the directional 
operative temperature then becomes t = 19.2°C, which 
is a very good temperature from a hygienic point of view* 
Thus, a layer with high transparency for visible 
radiation and good reflectance for long-wave radiation, 
applied on the inner side of a single glass pane, is an 
excellent solution to a great hygienic problem in cars. 

Condensation or ice formation on the outer side 
of glass panes is a common problem when vehicles are 
parked outdoors on cold nights* This is due to the fact 
that on clear nights the celestial dome has a counter- 
radiation temperature which is several tens of degrees 
below the outdoor air temperature (Brown: VSrmeBverg&ng 
vid byggnaders ytterytor. Statens n&nnd fbr 
byggnadsf orskning* Handlingar nr 27 - Brown: Hea't 
transfer on external surfaces of buildings, National 
Committee for Building Research. Proceedings No. 27)* 

The theoretical explanation of the phenomenon of 
condensation and icing even at moderately low air 
temperatures is summarised in the following formula 
applying to heat emission on the outside of the pane: 

P = heat flow through pane (inside to outside) in W / 

o 2 

= convective heat transfer coefficient in W / Cm 
a g = heat transfer coefficient for low temperature 

radiation in W /°C m 2 
ty = external temperature of pane in °C 
is - temperature of outside air in °C 

t = counter-radiation temperature of celestial dome in 
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After a few hours 1 parking outdoors, the whole 
vehicle has cooled down and P = 0. If it. is assumed 
that there is a certain amount of wind so that the 
surrounding air moves at a few m/s,.then a k is 
approximately equal to 10 W /°C m 2 * In the case of 

a standard untreated glass surface the value of a a is 

o s • 

about 4 W / C m . If, for instance, the temperature 
of the outside air were 0°C and the counter-radiation 
temperature of the celestial dome -20°C, the temperature 
of the surface of the glass would be -5°C* This in turn 
leads to a precipitation of condensation, since the 
relative humidity of the outside air is normally 90 per 
cent, followed by icing* 

If, in accordance with the invention, there is 
applied to the outer sides of the glass panes a layer 
which has the eniissivity £ -0*2 for low temperature 
radiation and which at the same time has high transparency 
for visible radiation, then, similarly to what has been 
said previously, the heat transfer coefficient a g = 1 W /°C m^ 
As a result the temperature ty in the above example does 
not become lower than-l°C, so that precipitation of 
condensate with the resultant formation of an ice coating 
is eliminated ♦ A layer which is transparent to light 
radiation but has good reflectance for long-wave radiation, 
and which is applied on the outside of a car window, 
prevents or very substantially reduces the occurrence of 
condensate and formation of ice when the car is parked 
outdoors on clear nights. 

The above-mentioned layer according to the invention 
consists of metal oxides which have high transmission of 
visible light but which at the same time display high 
reflection within the range of low temperature radiation 9 
which is between 5 and 35 \m 9 and can be produced by means 
of the metals with atomic numbers from 48 to 51 in the 
periodic system, namely Cd, In, Sn and Sb. If these metals 
are doped with a small addition of another metal with 
higher valency on the glass surface than that of the base 
metal used, the electron density and reflectivity of the 
layer for long-wave electromagnetic waves, which low 



temperature radiation actually consists of, is increased . 
Layers with practically ideal properties have been 
obtained with indium oxide ^20^, which has been doped 
with a small addition of tin, or with stannic oxide SnOg 
which has been doped by a small addition of antimony • 
The layers thus obtained are very stable 9 are 
characterised by high chemical and mechanical resistance 
and at the same time have a measured emissivity of between 
0.1 and 0#2 within the wavelength range 5-35 [im with 
maximum radiation around 10 jim (T = 300°K)# 

The application of the layer according to the 
invention to the glass surface is carried out by 
conventional methods such as vacuum evaporation f cathode 
atomisation or by a spray-pyrolysis method whereby a 
solution of the salts of the desired metals dissolved in, 
for instance, ethanol or water, is sprayed in finely 
divided form on the preheated glass surface. 

(Literature: H.C, Wolfe: Efficient use of Energy* 
American Institute of Physics. AIP Conference Proceedings 
No* 25 , New York 1975). 

By variation of the length of the processing time 
the thicknesses of the oxide layers thus obtained can be 
caused to vary from 100 to 10 000 £, although thicknesses 
of 2000-3000 X are pi-ef erred . As the refractive index 
of the oxide film formed differs from that of glass, the 
thickness of the film can be determined fairly accurately 
by an optical method through the appearance of interference 
colours in reflected light. 

In a preferred embodiment tin i3 used as the base 
metal with approx* 10 per cent antimony as the doping metal* 

Example 

A sheet of 3 mm calcium soda silicate glass, so-called 
machine-drawn window glass, was carefully cleaned and 
suspended in clamps of heat-resistant steel and then heated 
in an electric furnace up to 450°C. so that it was heated 
through ♦ A soltition cotisisting of 
ethanol 1000 g 

stannic chloride SnCl^ 25 g 

antimony chloride SbCl^ 2 g 
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was then sprayed simultaneously against both sides of 
the sheet of glass from nozzles which were situated on 
either side of the sheet of glass. Nitrogen was used 
as the propelling gas and the spraying was carried out 
with extraction. 

The sheet of glass was then allowed to cool down 
to room temperature and rinsed with completely desalinated 
water in order to remove easily soluble reaction products 
such as cooking salt which were formed by the reaction 
between the. glass surface and the chlorides applied* 

The reflecting surface coating on the glass which 
was thus obtained displayed in reflected light a second- 
order red interference colour which corresponds to a layer 
thickness of a little above 20C0 Tests showed that the 

surface coating layer of the sheet of glass brought about 
a pronounced reduction of radiation draught, formation of 
condensate and icing-up upon parking outdoors on cold nights. 

PATENT CLAIMS 

1* Vehicle window of glass, character! sed 
i n that it is provided on both sides with a layer, 
transparent to visible radiation, of oxides of two of the 
metals with atomic numbers from 48 to 51 in the periodic 
system in such a proportion that one metal constitutes the 
base metal and another metal of higher valency on the glass 
surface constitutes the doping metal with the function of 
increasing the layer's electron density and reducing the 
emissivity B for low temperature radiation to 0*2 or lower* 

2* Vehicle window as claimed in Claim 1, 
charactex'ised in that the layer consists 
of an oxide. of tin, namely SnOg* doped with antimony Sb^ • 

3* Vehicle window as claimed in Claim 1, 
characterised in that the layer consists 
of an oxide of indium, namely In^O^, doped with tin Sn 4 ""*". 



4. Vehicle window as claimed in any one of Claims 
1, 2 or 3, characterised in that the 
window consists of hardened glass, 

5. Vehicle window as claimed in any one of Claims 
1,2 or 3, characterised in that the 
window consists of laminated safety glass. 



PUBLICATIONS QUOTED: 



SVERIGE (B] (11) UTLAGGNINGSSKRIFT 7609860-7 

(19) SE 

{51) tnternationell Mass C 03 G W&zf 

(44)Ansbkanutlagdachutlagg. 7 9-10-01 Pub»cer.ngs. 410 180 
ningsskriften publicerad nummer 

(41) Ansokan alimant tillganglig 78-03-08 

(22) Patentansokan inkom 76-09-07 » 

PATENT- OCH (301 Prioritetsuppgifter 

REGISTRERtNGSVERKET (32) Oatum (33) Land (31) Nr 




Siffrorna inom parentes anger inter nafoneil -denlif.eringskod. tNID-kod. Bokstav inom klammer anger .nternationell dokumentkod. 

C71)S6kande: B L A DA MS ON , MALMS, SE ... 

(72)Uppf innare: Sok. 

C74)0mbud: AWAPATE NT A B 

C 54) Benamni ng : Fordonsruta av glas 



Foreliggande uppf inning avser en for fordon, sasora bilar och 
bussar avsedd glasruta, vilken har lag varmeavgivning . 

Som fonster i fordon anvands som regel enkla rutor av trans- 
parent, ofargat eller fargat, hardat eller laminerat planglas. I 
lander dar laga vintertemperaturer forekommer, har sadana fonster 
med enkla glasrutor avsevarda nackdelar bl a genom uppkomsten av 
stralningsdrag och kondens pa rutornas insida under fard samt 
nedisning av motsvarande utatvanda ytor vid parkering utomhus. 

Uppf inningen, vars kannetecken framgar av de ef terf ol jande 
patentkraven, har till andamal att undanroja dessa nackdelar genom 
att astadkomma en fordonsruta, som pa bada sina sidor ar forsedd 
med en for synlig straining transparent belaggning, som reflek- 
terar lagtemperaturs training. Med lagtemperaturs training avses 
i foreliggande sammanhang straining med en vaglangd av ca 5-35 \im 
och med ett stralningsmaximum vid en vaglangd av ca 10 yra. 

Det ar tidigare kant att anbringa filmer av olika slag pa glas. 
Man har salunda anvant skikt av tennoxid, Sn0 2 , pa glas inom era- 
ballageindustrin for att minska glasytans repkanslighet . Inom plan- 
glasindustrin har man anvant filmer av tennoxid, som dopats med 
antiraon, for f rams tallning av elektriskt ytledande glas for elekt- 
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riskt uppv&rmda fonster. Man har vidare anbringat skikt av indiumoxid, 
som dopats med term, pa glas for att hoja verkningsgraden hos vissa 



Det ar att marka att aven om man enligt den ovan angivna k&nda 
teniken forsett glasskivor med skikt av liknande typ som vid fcSre- 
liggande uppf inning, foreligger det vasentliga skillnader genom att 
det vid den kanda tekniken Sr friga om andra produkter med helt 
andra anvandningsomraden . Salunda har vid den kanda tekniken belagg- 
ningen inte avsett fordonsrutor, och vidare har belaggningen endast 
skett pa den ena sidan av glaset, inte pa bada sidorna, sAsom ar 
fallet vid uppf inningen. Med hSnsyn till att den kanda tekniken int« 
hanfor sig till fordonsrutor har man fol'jaktligen inte heller haft 
de ovannamnda problemen med stralningsdrag , kondensbildnlng och ned- 
isning av fordonsrutor for ogonen, utan istallet utg6r de kanda be- 
l^ggningarna repningsmots tandskraf tiga eller elektriskt ledande be- 
laggningar, sasom antytts ovan. Vid jamf5relse med den k&nda tek- 
niken hanfor sig alltsA foreliggande uppfinning till losningen av 
ett annat problem vid en annan kategori av produkter. Hartill kommer 
att trots att problemet med s tralningsdrag, kondensbildnlng och ned- 
isning av fordonsrutor varit kant under mycket lang tid, har nagon 
losning dSrpa i enlighet med foreliggande uppfinning icke tidigare 
f oreslagits . 

For att underlStta forstaelsen av foreliggande uppfinning skall 
problemet med s tralningsdrag, kondensbildnlng och nedisning vid 
fordonsrutor samt den losning pa detta problem som astadkommes i 
enlighet med foreliggande uppfinning, diskuteras mera utforligt 
i det f 51 j ande . 

De kalla ytor, som fordonsrutor utgor vid fard under den kalla 

arstiden, medfor allvarliga hygieniska olagenheter. En manniska 

avger varme till omgivningen dels genom konvektion dels genom s k 

temperaturstralning till omgivande ytor. For valbef innandet far 

derma varmeavgivning dels ej vara totalt for stor, dels ej vara 

partiellt for stor. Man har dSrfor infort begreppet riktad opera- 

tiv temperatur t , som ar en sammanvagning mellan luf ttemperatu- 

op % 
ren t-j^ och den medels tralningstemperatur t ms , som en del av kroppen 

uppf attar av de omgivande ytorna. Vid nonnalt ref lekterande icke- 

metalliska ytor galler: 





+ t 



■t 



'ms 



op 



2 



3 
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Normalt skall derma riktade operativa temperatur vad galler 
bostader och arbetsplatser ej underskrida +18°C . (Statens Plarwerk: 
Svensk Byggnorm) . 

I hilar sitter personer som regel nara ett fonster och medel- 
stralningstemperaturen blir nara glasrutans inre yt temperatur t^ 
I en bil under fard ligger t ± nara uteluftens temperatur ,t u pa grund 
av den extremt hoga konvektiva varmeoverforingen pa utsidan till 
fSljd av fartvinden. Man kan darfor med god approximation skriva: . 

op 2 

Av detta foljer att man far laga riktade operativa temperaturer 

aven ora luf ttemperaturen halls hog inne i bilen. Om t.^ ar +26 0 C och 

t ar -6°C, vilket ar- en normalt forekommande luf ttemperatur under 
u 

vintern i stora delar av bl a Skandinavien , blir enligt uttrycket 
ovan den riktade operativa temperaturen sa lag som +10°C. Detta 
varde ar ur hygienisk synpunkt oacceptabelt och kan vid langre tids 
exposition ge upphov till "nacksparr", ansiktsneuralgier och mer 
eller mindre uttalade reumatologiska symptom. 

Den straining som emitteras eller absorberas av en yta foljer 
som bekant Stefan-Boltzmanns lag 

E = eaT 4 

dar E ar den utstralade respektive absorberade energin vid temperatu- 
ren T uttryckt i grader Kelvin fran en yta med emissionstalet e . 
Emissionstalet ar en dimensionslos konstant, som varierar mellan 0 
for en perfekt reflektor och 1 for en ideal svart kropp . Vidare in- 
gar i uttrycket a, som Mr Stefan-Boltzmanns konstant. En obehandlad 
glasyta har inom det spektralomrade som galler vid lagtemperatur- 
s training e - 0,94, dvs glasytan upptrader nara nog som en optiskt 
svart kropp. Genom att andra den kalla ytans s tralningsegenskaper kan 
dennas stralningsabsorption minskas och de hygieniska f orhallandena 
forbattras- Uttrycket for den riktade operativa temperaturen kan 
da skrivas : 

_ k 1 s ms 

dar a, = konvektivt varmeoverf oringstal i W /°C m 2 

K o 2 

a s = varmeoverf oringstal for lagtemperaturstralning i W / C m - 
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For rum avgransade av ytor med normal t forekommande re flexions - 
egenskaper gSller: 

a s ~ a k = 4 W /0<Z ™ 2 

Om man emellertid i enlighet med uppf inningen belagger glasrutans 
inatvanda sida med ett skikt, sora ar transparent for synlig straining 
men med ett emissionstal e 1 0,2 for lagteraperaturstralning , andras 
vSrmedverforingstalet a g och man kan satta a g = e * a = 1 W /°C m 2 , 
vilket ger: 

fc o P = °' 8 fc l + °< 2 fc u 

Med t^ = 26°C och t u = -6°C blir da den riktade operativa tem- 
peraturen t Qp = 19,2 0 C, vilket ar ett mycket gott varde ur hygienisk 
synpunkt. Ett skikt med hog transparens for synlig straining och god 
reflektans for langvagig straining, anbringat p£ insidan av en enkel 
glasruta, ar saledes en utmarkt losning pa ett stort hygieniskt 
problem i bilar, 

Kondens respektive isbildning pa glasrutornas utsida ar ett van- 
ligt f orekommande problem vid parkering utomhus under kalla natter. 
Detta beror pa att himmelskupolen under klara natter har en motstral- 
nings temper atur som med flera tiotals grader underskrider lufttem- 
peraturen utomhus (Brown: Varmedvergang vid byggnaders ytterytor* 
Statens namnd for byggnadsforskning. Handlingar nr 27) . 

Den teoretiska forklaringen till fenomenet kondens och isbild- 

ning Sven vid mattlig.t laga iuf ttemperaturer sammanf attas . i foljande _ 

formel gSllande vSrmeavgivningen pa rutans utsida: 

P - a k (t y - t u ) + a s (t y " V 

P = varmeflOde genom rutan (inifran - ut) i W / m 

a k = konvektivt varmeoverforingstal i W /°C m 2 

a s = varmeoverforingstal for lagtemperaturstralning i W /°C m 2 

ty = rutans yttre temperatur i °c 1 

t u = uteluftens temperatur i °C 

t = himmelskupolens motstralningstemperatur i °C 

Efter nagra timmars parkering utomhus ar hela fordone t nedkylt 
och P = O. Om man gor antagandet att det blaser nagot sa att omgivande 
luft ror sig nagon m/s ar a ungefarligen lika med 10 W /°C m 2 . Vid 
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en normal, obehandlad glasyta ar vardet for a g omkring 4 W /°C m 2 . 
Skulle exempelvis uteluftens temperatur vara 0°C och himmelskupolens 
mots trainings temperatur -20°C / blir glasytans temperatur -5°C. Detta 
medfor i sin tur utf alining av kondens, eftersom uteluftens relativa 
fuktighet normalt ligger pa 90% , samt en ef terf ol j ande isbildning. 

Om man i enlighet med uppfinningen pa glasrutornas utatvSnda 
sida anbringar ett skikt, som har emissions talet e - 0,2 for lag- 
temperaturs training och som samtidigt har hog transparens for syn- 
lig straining blir, analogt med vad som sagts tidigare , varmeover- 
f or ings talet a = 1 W /°C m 2 . Darvid kommer temperaturen t i exemp- 
let ovan inte att bli lagre an -1°C, varigenom kondensutf alining med 
atfoljande bildning av isbark elimineras. Ett skikt, som ar transpa- 
rent for 1 jusstralning, men som har god reflektans for langvagig 
straining, och som anbringas pa en bilrutas utsida, forhindrar 
eller nedsatter hogst vasentligt uppkomsten av kondens och isbild- 
ning vid parkering utomhus under klara natter . 

De ovan angivna skikten enligt uppfinningen bestar av metall— 
oxider, som har hog transmission av synligt ljus men som samtidigt 
uppvisar hog reflexion inom lagtemperaturs tralningens omrade , som lig 
ger mellan 5 och 35 um, och kan framstallas medelst metallerna med 
atomnummer fran 48 till 51 i det periodiska systemet, namligen Cd, In 
Sn och Sb. Om dessa metaller dopas med en liten tillsats av en annan 
metall med hogre valens pa glasytan an den anvanda basme tallens , <5kar 
skiktets elektrontathet och reflexions formaga for de langvagiga 
elektromagnetiska vagor, som lagtemperaturs tralningen i. sjalva ver- 
ket utgor. Skikt med nara nog ideala egenskaper har erhallits med 
indiumoxid In20^f som dopats med en liten tillsats av tenn, eller med 
tennoxid Sn02 # vilken dopats genom en liten tillsats av antimon. De 
salunda erhallna skikten ar mycket stabila, kannetecknas - av hog sa- 
val kemisk som mekanisk resistens samt har ett uppmatt emissionstal 
som ligger mellan 0,1 och 0,2 inom vaglangdsomradet 5-35 um med 
stralningsmaximum omkring 10 um (T = 300°K) . 

Appliceringen pa glasytan av skikten enligt uppfinningen sker 
med konventionella metoder, sasom vakuumf orangning , katodf orstof tnlng 
eller genom ett spray-pyrolysf orf arande , vid vilket en losning av de 
onskade metallernas Salter losta i exempelvis etanol eller vatten i 
finfordelad form sprutas mot den i forvag upphettade glasytan. 
(Litteratur: H C Wolfe: Efficient use of Energy. American Institute 
of Physics. AIP Conference Proceedings No. 25, New York 19 75) . 
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Genom att variera behandlings tidens langd kan de salunda erhallna 
oxidskiktens tjocklekar bringas att variera fran 100 till 10 000 A, 
ehuru tjocklekar av 2000-3000 A foredrages . Eftersom den bildade oxid- 
filmens brytningsindex avviker fran glasets , kan filmens tjocklek be- 
stammas tamligen noggrant pa optisk vag genom uppkomsten ay inter- 
ferensfarger i reflekterat 1 jus . 

Vid ett foredraget utforande anvandes tenn som basmetall med 
ca 10% antimon som dopmetall . 

Exempel 

En skiva av 3 mm kalk-soda-silikatglas s k maskindraget . fonster- 
glas rengjordes noga samt upphangdes i klammor av varmebestandigt 
sta.1 samt uppvSrmdes i en elektrisk ugn till 4 50 C, sa att den blev 
genomvarm* En ldsning, som bestod av 

etanol ^00 g 

tennklorid SnCl 4 25 g 

antimonklorid SbCl g 2 g 

sprutades- sedan samtidigt mot bada sidorna av glasskivan fran dysor, 

som var placerade pa orose sidor om glasskivan. Kvavgas utnytt jades 

sasom- drivgas och besprutningen utfordes under utsug. 

Glasskivan fick darefter kallna till rums temper a tur samt av- 
spolades med totalavsaltat vatten for avlagsnande av lattlosliga 
reaktionsprodukter sasom koksalt som bildats vid reaktionen mellan 
glasytan och de pafdrda kloriderna . 

Den salunda erhallna ref lekterande ytbelaggningen pa glaset 
uppvisade i reflekterat ljus en andra ordningens roda interferens- 
farg, vilket motsvarar en skiktt jocklek pa nagot over 2000 A. Vid 
prov visade det sig, att glasskivans ytbelaggningsskikt astadkom en 
kraftig rainskning av stralningsdrag , kondensbildning och nedisning 
vid parkering utomhus under kalla natter. 

PATENTKRAV 

1. Fordonsruta av glas , kannet^ecknad darav, att 
den pa sina bada sidor ar forsedd med ett for synlig straining trans- 
parent skikt av oxider av tva av metallerna med atomnummer fran 48 
till 51 i det periodiska systemet i ett sadant forhallande, att en 
metall utgttr basmetall och en annan metall med hflgre valens pa glas- 
ytan utgor dopmetall med uppgift att ttka skiktets elektrontathet 
och sanka emissionstalet c ftir lagtemperaturstralning till 0,2 eller 
lagre. 
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2. Fordonsruta enligt patentkravet 1, kannetecknad 
dSrav, att skiktet utgSres av en oxid av term, namligen Sn0 2 , dopat 
med antimon Sb 5+ . 

3. Fordonsruta enligt patentkravet 1, kannetecknad 
darav, att skiktet utgores av en oxid av indium, namligen ln 2 0 3 , do- 

4 + 

pat med tenn Sn 

4. Fordonsruta enligt patentkravet 1, 2 eller 3, kanne- 
tecknad darav, att rutan utgores av hardat glas . 

5. Fordonsruta enligt patentkravet 1, 2 eller 3, kanne- 
tecknad darav, att rutan utgores av laminerat sakerhetsglas . 
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